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Abstract of JP2000310561 
PROBLEM TO BE SOLVED: To obtain a 
photodetecting apparatus having an excellent 
S/N ratio. SOLUTION: A current signal 
responsive to an amount of a received light is 
output from a photodiode PD. An integrator 10 
stores a charge in response to the signal, and 
outputs a voltage signal responsive to an amount 
of the stored charge. In a CDS circuit 20, the 
signal output from the integrator 10 is input to a 
capacitive element C21, and a charge amount 
responsive to a change amount of the input 
signal is stored in any of capacitive elements C22 
and C23 selected by switch elements SW21 to 
SW23. In a difference calculator 30, a difference 
of the charge amounts stored in the elements 
C22 and C23 of the circuit 20 is obtained, and a 
voltage signal responsive to the difference is 
output. 
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[0 02 9] ^-/^^sw <ll -sw )1) fn?n 

^a$ij»4 2 o a>6 a* .* n/c^sjg^fs-^c © 
5^c i i~c 1 4icm^xmffl-rZo x4v*m* 
sw 411 ~sw 4l4 -e-*i^*itt> gsw®a$4 2oa>e>aj 

# 3 n/c^fifg^ft-^- C © 5^ C 2 1 ~ C 2 4 CCg-31, > 

■mis-fs. sa*^-c 41l ~c 414 ©s»,ifi4c 

C„ 1 = 2C,„=4C 41) = 8C (1 , -CD 

C 411 + C 4 „ + C 41S +C 414 = C. -C2) 20 

[0030] *«6t^«c«.5^ffi^S©S6^ 

g©sn^*i»Bj-rs/c<*©$i' s hr&s. 

€>. 

[003 limits Resetft^^SHi^SCi 

gfi^C^ftSStl^WftSft*. £/c> ClamplH 
^MHift^CiKiO. CDS @SS 2 0 ©^ -T f 
^^SW^asKDT. CDSIelSS2 OKfeW-SCDS 

[0 03 2] ftJSJt.K. Resetft-^^SLiifeSCi 
S^llKl 0©X^^^^SW 1 *5P3<„ * 
br. mit.gufc ?* hV-r*-FPD*»6lM7S 40 

o ©uwj»w» e. s n znKmmtxmK.** < a 

oTi,^. C©B$£lJt CI ampKl -^{iliS H © * 
CDSH8S2 0©^-T 7^^SW 21 iiHD 

gfc. mm-ti-ca. csw22 1 i-^*j<to t cs 
w23,t^ 4 -ien{i^aL-c*>'3. cdsih)ss2o©x 

[o o 3 3 ] mmt Clampld^^aLtaSC 
ifciO. CDS HISS 2 0 ©X A v S W 2 , # s l§ 

CSW22«^3&S8&aHift5C«fc{C«fcO. CD 50 
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SIJt 3 ^6-SB#raT®iS 1 ^©^t,CC s Clanplit?* 
i&ilH<!:ftSC<iK:«fcD. CD S1IS20©^-/ 

(CJ;!?. CDSiJg2 0©^^?^SW„*5PI<. 
[0 034] «*m,~t 4 ©HHirCtt. Wb*t4*~ F 

^-FPDCcAW^r. ^n&c,£->T^u/cfij£fi^ 
h^-f^-FPD^em^sn-s. -eur. ■?■© 

®Sm^A*L/car»®8Sl OTtt. gf^fCK 

sstaissisti, ^(DwmzfttcWffiv&icmctcmK 
t 4 ©s,ra (0i©»ra) -c«. a^-iissi o©tH*^ 

T*>£W#3*i£m!E{f-5f*sC D SI1SS2 0 CCA^JL 

r. mm t ,jyi$©A#mjEm#©^fc#ic*B^-r&ii 
^ss^c^ccsssn. -e©sa3nfcm^©fi 

CCft.Dfcm)E<i#3&sCDS|5I8S2 0*>6ffl*3n-5. U 

fc*^r. ^sot 4 {ccD sisi8S2o*>6m^^n^m 

EEis-*f tt, mi t , Jco'B^J 1 4 *ft?ftlcmftm& 1 

o^p.a^snsmiEii-^oMKiti^-rsmmiiv^ t 
ffiftmmi otct£i;s/-/X^«4S 4 afc 
4>©<h&S. 

[0 0 3 5 ] B^Jt.fC. ResetH^SI&aHiaSCi 
«:<};*). i»@SSl OOX-^^f^SW.AiEIDt, 
^a^C^SiSStliyj^tSnS. Clamplft 
^■fcl^lHiaSCiCCJ:^. CDSB8S2 0©*^ ? 
fl^SW.jfflCt, CDSHSS2 OtCteWSCDS 

[0 0 3 6]^t s tC, Resetfg-^*^a Li^tSCi 
0©ta^^6W^?n^m£Efg#«^K:A#< a 

CDSH3S2 ckdzj -j ^m^-sw^imo 

vam-^zft'eftixwimL'e&r). cdsub&2 0©* 
-< yi-m+sw^isjzzrsv/.^ft-etum^-c^z. 

[0 0 3 7 ] BtSlJt.KZ. Clanplft^l&SLia-SC 
ttCfcO. CDSIeISS2 0©^'<9?^S'W, 1 3!>5g3 
^fc, CSW2 3ls#*mSH<b ft SCitCiO. CD 

sihk2 o©^-f ^si-t-sw.^hd-s. -eor. 

t .*6-£B*nTlBl«©B#8!t 7 CC. aanplil#*J 
iHHti&?.Ci«:J;f), CDSIhIS20©^-Y 

(Cfcf). CDS[lSg2 0©X>f -j^^SW^AiiK,, 
[0 03 8 ] B$glJt 5 ~t 7 ©W^-C«. ^Tfe^^^- K 
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a^iass i o -c«. ss^-^Cx^mw^ss^n, -e 

a^tftftSft-*.. B$?0Jt.~t 7 ©»3ig (S&2CD8! 
H#*5CDSI1K2 0«:A*1/-C. »3Kt.«HW)A* 

DS0SS2 0*>6m*$ti-SmE^«> B$S!Jt*fcJ: 

cmsot 7 -eti^ti«c:a^-iEi8Si o^e.ai*$n-5*BE 
n-^D^cttas-rsmffliv^iftD. a#@ssi o«c 

[o 03 9] mnt,imim. cdsiiss2ocd^s 

m%imt*mnLtct><Dtctt*!i-rzi,<D-c$>*)> cd 
siiiS2 ocD^a^^cK^asnrusm^i. w 

t,HTo)w (mi©»ra) tmmt t -t r t-c<om 
m (^2cD»ira) <t«s:t,>K:3?ti-^raTr*»5. 

©^tcta^-rsfe©-?*-*.. -ec-e. b#sij t „«f$r 
w. c ©mEEM a v „ tfimawxwu 3 o tc «t o k*t© 

[ 0 0 4 0 ] BSSfl 1 7 Ktf$ (SI3 (Omm) . Resetd^tt 

•5. Sfc. aampaM-^lii&aL-C*^. CDSH882 0 

[0 04 1 ] mMt.^Mt,<09miC. CSW22ff#« 
^SH-C*»3. CDSIK20©X-f 7ff^SW„tt 
SDi. Sanpl^t-^ttSSSH-C**?, M^S^@S§3 0 
©XW » ^Sft-T-SW^ttBJDS. C©i*> aamp2fs-*| 

«i&jih-c£>d. M^?nstiaisS3 o©;w ^fg^sw 

„ «BB C X l> 3 „ C <DMm tCC D S08S2 0 ©ffl^i&T- 
ft9ii#!5|g&3 oegfi^c^sj^ft-s. 

[0 0 4 2 ] B#?s!lt,.~B#8Jti,©WrSKC. CSW23fI# 
tt^SH-C&f3 > C D SIH382 0 ©X -Y v ?^F-SW I5 
Samp1efl-^lil&SH-e$)«5. ^iH^HISS 3 
0©;W yf-m+SW^itffltZ. C©<t#, Clanp2{s 

w^tt^-d,**. c©W^k:cds[h1S2 o©m^iffi 
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fcmis©Sfcit;ofcmBE<Bv„,-r*5. c©<t# t m# 

iH»llSS3 0©^^?ffSW )I ra^TI,>5©t?, 
M#?ftl?!5|883 0©Sfi^ : fC J (Ctt. ®EffiV„ t <tm 
EfitV nl .i:©MAV„3!>i^3n2.. C©HfflBAV 
„«> K3fe^©*(Cffl^-r-5fe©r*S. 

[0043] ^L/t, Holdd^i&ffiHti&D. 

KI18&4 0 ©X SW 4 #H 

HSS3 o©saig^c 3 {cffi}#$nT^smfffiiAv 
io „«. ^•jH»iHlS53 0©r>7 - A J *jj;iy ; *-^KllK 

4 0©^-f?fff L SW,l:lT l *-;WKIhISS4 0© 
!j-v-;u K[6|Sg4 0©^fa^^C, (C^Sn/cmEEfiiA 

v n «. T>^A 4 >{pp>mi£fi#v„ J ibrai^3ns <> 

[0 044] &:x-? h 1 0 0„©*-;bKlElSS4 0*> 

^m^j^nfc^ffii-^v. , &An&aiais82 o o fc 

A#UTgAmfffiIV..,#ttfeHi3*iSo *tc. 

20 OKJrOIH^tcEBD^ti-C. get.-? h 1 0 0„©*- 
;WF@8S4 0*>6ffi^3ttfcSiff,s^V 1 ,,W:A/D^& 
0884 0 0 tcm-XteAt)-? 

[0 04 5] i^T. SlO^rfliti-C. A/D^g|lelSS 
4 0 0©Stlf^lft^f S„ ^]t„«:*sC»T«. W^S 
Sa»0S84 1 OCDX-fi-f^SW,,,!^!;?.^ 

"5^§fia»iiK4 loij'jtv h^isnrc^. 
[0046] ^ or. mmt„um<Dig.z>EfMit. a/ 

D^feHiS4 0 OWXY ^^^SW,,,*^^*!. m 
1#S©jl-^ h 1 0 O.©^^ ^^SW,*5|3t:6 
tl-S. ^.-f H 0 0 1 ©*-;l'F|5|SS4 0^e>Hi^$ 

n/tmEEH^v„«. x^^^sw.^u, a/ 

D^«yeIK4 0 0©pJ^gfig#[5ISg4 l 0 tcA^-T 
-2>„ -5J^g»«#lHlSS4 1 0©§fi^^C 4 „«cmffH 

-^Vx.^A^-r •&<!:. -e©mE,i^v 1 3©fii<!:^J^a 

40 ...KiSA-TS 1 0 (a) #M) . C©i#. oj^ 

S*ft#HS&4 1 od^tii^sn-sa^fi^-offlv 

V..=V„ = Q/C„ -(2) 

[0047] SaSU'0SP4 2 0 pj^gfi 

gpC 4 00 ©X-^ y^-^SW 41J ~SW 414 ?:PSt^d*. 
7*4 >?^TSW 41! ~SW 4I4 *B3DS (E 1 0 (b) 

#M) . c©*s^. '5j^sa5c 4 „.©sfiffi«c, 11 i 
&o. oj^§fiS»aK4 i o^ea^^n-sa^m^ 
so ©fiiv.^i. 
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V,,, = Q/C 411 -CO 

©<B#s&A^iE«iv.., tjz/Hmztiz. 

[0048] V..»>V...t?»tltf, C©J£g&f& 

m«r^Wr§a$«a3ia54 2 0«. nJ^SSSBC 

sw 41t *Kos (no (c) #js> . comm. u 
scs«»c«..<o*«ii«c. 1 » + c„,iaco. 

ffiS#@SS4 1 0*>£ffl#3tt£a#fB-«f©ffiV. c t;J\ 
V, C =Q/ (C 41l + C 4 „) -(4) 10 

[0049]tfc. V. t <V..."T?**i«. C©J±I$& 
^?:SWC?fS*fHaig|54 2 0«> §6«C. nJ^gSSPC 

tc. ;W ^S^SW^fccfctfSW^'&Egi;* (HI 

o(d) mm) . c©*sjh. pj^fi§i5c 4 , s ©^fifii 

KC 41l £ft9> pJ^Sfia»HS84 1 0*>6Utfj;*n 

V. 4 = Q/C„, "(S) 20 
tft*. C©fg#fI-st.:J:> JttfS»A 4 .,KAau * 

©fii#&A-miifiiv . . , t -Kimmz ns. 

[0050] J£tfft. mUK. LX, nJ^3»«#lelS84 1 
0. tiM®V&A,o.)dJ:V®mMfflW4 2 OfrttZ? 

... timfevftmm-v-^x^zt&gsm&A 2 

0(Cj;f3«»rSnS*-C. nJ^gfiSB C, lt ©gll© 
$5£. fcitf. S5HI#©fiI£&*1IEfflV.. ,£©:*: 
/jNifc«S!*«l 0 jg-T. Sfi$OT3S 4 2 0 1*. C © J: 5 K L 

T>^§fi^C 4 ,„©SB*^C 4al ~C 414 ©£-CK:0 30 

ftgaffimofcf^£A<{i-sf£f^ffiugB4 3 o-mSj 

[0 05 1 ] m^-Oi LSP4 3 0 -Cii. gfiiW®JS|54 2 0 

iettfSi-?-©^-©T F uxKiattsftT^sf^*^- 

#fl;^m&S3fcfcffliSg©:£fcHl^£ 

m^rrs. ^©i^tco-c. 1 1#@©^» h i o 

0^7 * b~ PD ti^ltLtcX*? h3fc©3fc 

fitCjSDfcmEft#V ls «. A/D^&[18S4 0 0&Cj: 40 

m^tLxtutiZinz. jawHSKcb-c. s&2#stii$ 

©:*.=.? f- 1 0 0„©7* h 94*- FPDA5§3feU/c 
F36©*«K:i6tfc«E«#V.,B, A/D^& 
0884 0 OK^D^^^^M-^tc^s^n. ^-©t^* 

[0052] Dj^ffifR^laIS84 1 0 icA^-T^SmSE 

g|TC 4 .o©S:fi#©*Ate#C„T&£C£#'*E>. ±12 
(2)SU:9. pJ^SSSPC^KljfcA-rS^Q©**® 50 
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06 ©X-f ^^^SW 4ll ~SW 414 ©^T*iKD6<-lT 

?j^«a»c 4 ..<DS«ttttc.£ft*. — mowiz 

m n #@ ©®Efl# v . , #&AfII£fii v. . „ J: *) /h 3 i» 
<B^*'5£#(C«. Pj^SSUC 4 „„{cijfeA-rS^«Q 

«*v..„ • c o J:0/h$i>©r. njgsgsasc,,,.©*^ 

? S W 4 ai - S W 4 , 4 © *> %^txfpim < C £ K J: 

BMSfta^@ss4 1 oa^atasnsafl-ft-stw: 

SASIfflV.„£l?L< ft*. 
[0 0 5 3] «±©«fc^CC. &Afittfc£Hlil8g2 0 o#>*> 

in* $ ntbeaiKA 4 „ k a* $ n^s^mfffit v 

..„tt. A/D^&|5]S84 0 0#gSfirrSt£ft< A/ 
D^&T -5 C £ S*EE«#V 0 s ©SAiTrftfeti 
A/D^gSU>^£*5£l/-Cl,>S. A/Dgf& 
0S84 0 0(CA;ft^S&mff,f^V„ J ©5^Mft#'©fiI 

>^©£T©®B*«^KffijB-f *<:£**-?#*,, -r& 

-cfc&*n?-sc£ft<. fi-o. s*ftW.3<r6A/ 
D£&©#fl?tgrf*@n/t&©£ a: s. 

[ 0 0 5 4 ] *fc. ^a*gg*sSflffi«g{Cffll>6tli 
iS^OJ; 5 «c . x ^ h ^^fc ,fc O'^fa^^©^ 
&^6»»&#©lfMSS££b? K c <b tc «fc 0 ^ 

FPD*s§^-r-53fe©^%^!Kf h3fe^fCj:h^-C 
W«*fiS^* 5 A^^iS^t?*-3-C*>. -€-©gl.SI<,>/c*§ 

s^orff e-n-s^^-? h^^tcs-^t^-rA/D^ 
las 4 o o *> m^j $ ft* 7=y ^ ;nw^«. &mm&& 

tl/cfc©iftS. 

[0055] ^^ji^ai-ctt. xx-jvitim 

J: OWM^fiS^©^^ 7*Fy-<^-FPDKJ;0 
g7fc3nT<,>.£.<!:SSC. — ©»IBT«:*J»*«»0I81 

o^etti^snsmist^^ift^-v^^c d s@s82 
o©^s^c„«:^}t3n€. 0 mmftsm<D?> 

&?* h^-f^-FPDtCfcDS^nTt^itK^ 
— S^raT(c*jW€»^115Sl 0*>?»ffl^3nSSBE,l 
■^©^tt» V „ , D S HIK 2 0 ©^S*^ C , , iC^J^F 

-eur, -e©m«:. iEfflv„ I iiEfflv (1 i 

f3^«t><=>n. ^-;UFHSS4 0^6tli^5n-5o L/c*s 

-p-c. cDsisi8S2 o^etu^snsmEfiiv. 

®EffiV nJ ^ *-;WF@8S4 O^ea^J^n-S^IEfl 
-^v„ 3 «. a^-isisgi o^r^DS^-rxes^^is 
n/c€.©<tfti>. 

[005 6] ^(C. ^Wtc^^^ffl^stctetf 5^ 

»,n»@ss©ffi©iiifi0s«:-^i»'rg»wrs. a 1 1 

A©@SSS-C*^>. C©M^II#lHlSS3 0A(i, miK. 
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£. S^-f h 1 0 0„©M#Slfl@S&3 0 A«» Aft 

f||-?C, 1 fcJ:C>'T>:7'A,% : frU £/c> ^-T^*?- 
s w, , *$ «fc v®m&* C 3 , #T > -/A 3 ©AtH^H (t2 

HlsIS§3 0 AW, mStZTjkLtcbOtVSm&lcmft-? 

msitcttmtzct-e. cDsiEiK2 o^^si^c 

sl =&gr^AL-/c^Q 1 fcttSSSST-C,, CC^T 10 

^?^sw3,£-5E&ig/cWKCsc£r. cds 

iB20* egfiJPH 1 C 3 , =&igr«EA L tcMffiQ 2 ftitt 
£S#Q2<t©^-r^*>%m?5 (Q1-Q2) £SS 

m+CticwmLx. ^owmzHtcmm (qi -q 
2) ic&ctcmi£imzTZs7A,frtimt)-rz. *a 

5ft^sw SI tt. s>^{M®ihi&3 o o^ea^n 20 

&Clanp2<l#K:S-3<, > X PgWT & . 
[0057] ±iS3l8S0ai{clS5E3ti^€>© 

0SS4O 0£Ktt£ £!<!:&<. §a-?HOO„©* 

-* fbb4 ofre^im^v,,, *^wiHi?s©w*m 

[0 05 8] ±IBJIiS^9|-C«. 2 feU:©? * h 

2 0 *s£vg&m&mm3 0 ($/c»3oa) £ 1 mc. 

©£&•*>,, 

[0059] ji/c. ±Ksa»ts»-c«. s^- » n 0 

0„O*-^KIlK4 0^6Hi^Sn-5m)EM#V n 3© 

5 % ©&A<ii£&A-«itfcffii3S8 200 cc j: g tttB ufc 

gai, h 1 0 a.Olfc0M)N!R3O (£fc«:3 
OA) fr£ffi:fr3ftSSBEfl#©5%©&Affi£fiAfiI 
tfcffi|5Ig&2 OOtcfcOtfettlO-cfeic*. 40 
[0 06 0] 

i^©:»Cj£DfcmEfI^#tti;*j;*n£„ CDSBSST 
tcA^JO, ^5 L ^©K«fci3S*?$*lfc^2*Jj:^ 

3 ©ssi?^© -5 ^fsin^— -fttc . -e©A* ifciEf 
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SSIIK-CB. CDS @S(DH 2 fci ^ 3 

©^•{cit; 'Dfe«EflrWtUA 3 ft*. 
[006 1 ] fRfl-llKtf&fliaiWfSJtS 

fc-s^-rxiifco^wi'-c^-cfc. cDsiHiKJCcfc*) 
y^XMM*^rB$ns. ^lwwratc. cds 

sa$n> ^©jbrsk:. «icSi»ii»mDfei 

mwm&xi&bfitizox. M»?n#iaiss^6a*sn 
x# y (mmej&ft) ©*«cit. 
D/cfc©-*?**. c©^^^. s^^s^-r**© 
5tar^ t> %±t a^Eft#©ffia s 'h s t, ^js-g-c* o x 
i>. fttfHii<os/Ntbimtitci><Dtrjiz>. 

[0062] 3 etc, WbZA *- \Fm>&3>b¥m<D% 
ft* ■< 5 > ^©ffr£k: <fc 0 . fR#lel38^-©m^r©g»© 
reff*£KL&Wn««6ft^tB^. J3BIS 

1 ©JBRBteiDLbia^ ©J«IB*SaSLttWn«tf 6tt 
«f*e?fl5-C«. a^HSStcgK @K^HS3 

^M\t^jmx$>-otc. *^iCj:n«. G D 

SHISS©S 2 *J iCKH 3 ©&a&^4*2t>«C^«:iiHjffl! 

jbiE^ 1 ©»irafc<fciy t -hiH^2 ©siira^BccSM-r s 

[0063]$fc. a^HK. CDSIHiJS, 

<D&ftWin-m8tr>t>Bit)2ti&'&E.m^&*~->i' fuss 
Fiiss-e-n^n^em^j snssEEM^JW^K 

AtlSn. -e©SJEfg-^*5^y^^nt#(c^gS3n-C. 
■^©^^-'I'fi^ttJ^^n^. c©i&&«:«. i^tc 

tc\z 2 ^cftbtai* s nr . *<Dmmi&m& fy ^ 

o> NffloM^s^nsssfcti^-^FisiK-en^ti* 
p.m^?nsmiEii#©®Affi*^m3n. a/d^& 

-5^rA/D^ix>^^^n6»^K:«. 
&*%<XbmmfZCtrj:< . s*fi*^$<-c*>» 

^A5Snfcfe©<!:^S. 
[H®©ffl#%^] 

[01] *Wfe^tC^S^ffi^S©^tt:©il^fi£ 
[0 2 ] JjElQfe^SKc^S^taiSca^HKClIffi 

mx$>z>. 

im 3 ] *H*S^S8K: > m'5*tftffligB©C D s@ss©@ 
[04] 4m&JBKffi*^Uiffi®2&SI*l3B4> 
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0?80t?£>£„ 

©ns&0-c*-5. 

[08] A/D^[5|B#©pJ^?fi?g#[Hli&©i$NB& 
[09 ] *HiS^!!IK:^S^ffiSlg©!ft^gi^-rs*io 
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: tctbO* A 5 > + - h 
[010] A/D^ll!S©»ff J &iftWr'50-C*S„ 
[011] fS©«JfiJf^CC^S^^ffl^S<DM^M^|oI 
?8©[5JS80r*£. 
[?*#©1&HJ3] 

P D • • 7 * F ^-f K i^tm^-) . 1 0 -«»H 
B. 2 0-CDSiB. 3 0 -SaaffliR. 4 0-* 
-*KBBk 2 0 0 "**MftiBBR. 3 0 0-*-f5 
^ifWmmm. 4 0 0 -A/DSBftSBS. 5 0 0->7 
Fbi>X£. 
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